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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a paper sheet 
which can reduce contact resistance with a separator, 
and has homogeneous and excellent gas permeability, 
electrical conductivity and mechanical strength, in 
manufacturing a gaseous diffusion electrode plate such 
as a phosphoric acid holder and an electrode catalyst 
carrier in a phosphoric acid fuel cell, and an electrode 
catalyst carrier in a solid macromolecular fuel cell. 



SOLUTION: A paper sheet consisting of pitch carbon fiber 
10-95 wt.% having a fiber diameter 1 |im and paper 
weight 50 g/m 2 , and polyester fiber 90-5wt.% having a 
carbonization yield less than 30% is heated at 160°C and 
pressured. And a formed sheet formed by homogeneously 
attaching a melted phenolic plastic 55 wt.% having a 
carbonization yield 40-75 wt.% to the paper sheet is 
obtained. The formed sheet is vertically pinched by 
graphite plates, baked, and graphitized, thus a porous 
carbon plate for a fuel cell is manufactured. 

COPYRIGHT: (C)1999,JPO 



(mB^B&fiFtf (jp> 02) & ^] 4# It & (A) mwmm&mm 

1-185771 

(43)&§@B ¥*SH¥(1999)7B9B 









P T 

JT 1 


HI) JM 


yl /OR 

4/ Mo 




un 1 W d/QR tJf 
n U LM 4/ iVl 




4/Oo 




4/ss r 


























(22)fflKB 






*^*R**&K¥»«TEIT@ 1 # 2 








(72)&9Mf BK1#^ 








*RrfJ+ffeK¥»"riaTBl§2^ *R 
















mmwm mm m- 



























(54) [ssw^fciw tm&&£xsimmmm£>jLn®mm<n9mii& 



(57) g&M 

[IRS] 'J ywmmmmiz&vz u >MHtfPMi 

x J -;i/#flg55JI4% SrtSSiSit, M^tc^ 
1U «8Wa?fiffl#7Lf©88«S:S!Bg-r*. 



1 

mm i ] mmmt^mmm 1 ~4 M m©*$ 

it »lfl0.5~3 ^m©j^HllO~95fi» 

mm 2 ] immmmm&mmz 1 ~ 4 M m©^ 

M. *feti, *Wi^.5~3/itm©^glii(|20~50mft 

[«*S3] »^nC|j^K®B^»C^fblR^540~ 10 
75fi*%CD^r»5~50fi*%5:^fC#iP$-&fc^ 

[0 0 0 1] 

^mmwmzmzwmm&mt ^t^^tm 
»!:'fflifT*s« ft&wc. 5tf^aawt 20 

[0 0 0 2] 

»C#*t0&T'feSjg©#V 1 ~ 3 mm© ij 

&-fe;i/£#te£UT^S„ 30 
[0 0 0 3] S8^S^^5#?LH^^l*ttl?L» 

[0004] ife, m^i«ffi^^s#?L®^« 
[0005] » ±&®£3«Mttflimtt"e%« 40 

mmmmfc K-A-sftsog/^g^) tc^y- 
[0006] u ymmtex^mmmm.* 

«®» ('WC-Btf 250g/ffl2^) {C^xy* 



1- 1 8 5 7 7 1 

2 

[0 0 0 7] HMffilflio^ 

»Jg©Mffl!ltC JP^ 0.1- 0.3mm©;tf-^*&#?lJC^ 

[0 0 0 9] «iM^$:ffi^-rs#?L®^«^ 
IWfKK*lFCft i>- # - t©r^©^»i;«{£ 

[ooio] m ±&(D£o&wmmmmT*&z> 

{C7x7-;i/»^^©^M&^LT, J»^i/^tc 
[00 11] 

& £<fct>; vymmmT'&zmMmmzzti? 
tmttzizffiLx. mmmmm^zimx* 

& fl§l^®IWII^7Mmai:i:**v^«>, m 

?LS^sh©r^ fe«fctf, y ymmmx&zmM 

[0 0 12] JSC 'J >Kfi^»T?feS#?LH^«tC 

[0 0 13] lu^bfc^^-§W®ifi©^c 

7\° u - * - h ©r^©g^m*^^ < , nm&tmz 

[0 0 14] i©«fc-5ft*WlCji*T*S*l 

tt. y >^msm^J3ws y >^m^mii^ 
y 



3 

Hit. fro, #Xj§m S&g&tt. 
[0 0 15] 

~ 3 At m(D^iH|10~95M*% ftf&lK&8Q&ft% 

«T«^iWi90~5fi#%ii^e ) ^;UAc^i:$:m 10 
[0016] fi»«NlfbBiii&«ati:UTi*, ^Hi 

(flfctf. 1/-3X tfyy^v -fe;i/n- 

[0017] m$mwmmm<omm&. imm 20 

JlftLfcfcSCDlWftffjy 0.5~3 (imtte&ZoK, 1 

[0 0 18] ^^tmtiiLTfi, luM«)j^Wlftnltg 

[0019] j^i^l©»iM(i, 0.5- 3 a mT'S 
£ 0 0.5Mm*it1t ^^tt*M£TL^1-<, - 30 

So 

[0020] ^»iftBitg^»ii:^»l^{i^ 

[0021] ^mmmtLXit. jkux^^ 40 

*£. #£-k;i/n i/-3x jKuyy 

mmmt, imx^zwxtzm&Lx&mt&nxsj 
[0022] GwmmtLXtt. mmmomm>ixr 

wmx^~%^ft<m&^^(DfmtfmMiz&&fr 
[0023] j^&mMffiw$mm±&t»M* 50 



4$B8¥ 1 1-1 8 5 7 7 1 

4 

mt.s mmmnomsit, 10-95^4%/ 5 -90a* 

95fift%£;lx.S£, ^fxafiitfcWSTL^f <ft*3^ 
[0024] £ fc, f|#g 2 K^SIgfJJ!©}^^! Btf 

^^|20~50a»%i:, ^fclK^40~75M*%©^ 
ffll5~50m&%tZ'£tiZ£Z!\mtlLX^Zo 

[0025] ts&mt l>xii, HAli 7i; 

[0026] jg^Mi: urii, t^S#?LJO£ig«© 
3&g{£T £ Kih-T -5 i: £ %> Kl»JW8&flBW6±*» <b> 
^bHX^40~75MS%(Dfe©^m$nSo ffSKtt 
50~75fiS%®gT'$)S„ 

[0 0 2 7] ±^©j^HI^«rtg^»l*fcii^^ 
*t©#^i;LTH 20~50SS%T?*y, *g£8U©£ 
Wfcl/Ctt. 15~50ftft%T*&£ o -r*t>"fe, mm 

it, 30- 250fiSgPT'&£. 30fi*gp*^|T*feSi:, IS 
[0 0 2 8] ±SE©«fce»&||*Slfe«ktm*S2tC^ 

ALT®5l1-S^^^WetSo ®5«&{CJ; 
U f§ & tifciftS ifiRj^tMoajJKli, Etc «fc y ^ic rr 
>hn-;i/T-t£o 

[0 0 2 9] ^5U-fflBWW=|R0m j^^Uff:^ 

ffid^i&u^swesrnnwu m.tx* o.o5~io ra 
x-mtRx-gs o.i~2fia%^T-s-2» 0 x5 
*nuTt;j;<, m^pj, mmmi mum*. 

[0 0 3 0] fft9l«a3f@5^e>ffifflU^£MKH:& US. 

tfettMffT5o~ 2ooTcsg©jaareffe>3^*«"??s 

•So 

[0 0 3 1] -fLT, H*«3 (C^S^©»4«Mffl 



5 

*%®j^Rii5~5osfi% mmzmzttimm^ 
[0032] mm* ioo°cah©aK-t:«L^*^ 
[0033] immmfm&<Di±Mfmit. «*.«. 

100- 250°CWg.X&Z> o ffi&mt. 30- 

750kgf/an2, ^*L<tt, 50~750kgf/cm2@^T&-&o 
[0 0 3 4] ^fi«MfiSibtt. ^© 

tt#*i«TT- 8oo°cj^xh©ag-e^b, 
iooo~3ooo°c t-H&m ttimt 6„ 

[003 5] 

[#«] tt#« i & i aw^i 2 K&zmw&wma 20 

^{Citltf, Mb^©i^$: 0.5-3 n mt U d 

< fs!-^«#^^ 5.4- 196#0$W2£{C 
-ess, ^tiiciU, M®Sffl#?LM^K^T^ 

mm¥oL(Dm&m*j sA-mtsmnzxzxmv 

<b%%Wuil£mtf$>e mil 1zr?b-#~& 
[003 6] £ fc, mm. 3 [:§556^«Siffl# * 30 



#P^1 1 - 1 8 5 7 7 1 

6 

[003 7] 

mmnmmtD&im mz. ^mm^mmnz^xwi 

mm i-xm^m^m) 40*4% mmtLx 
m&% {mmtLx\t, u.ima%) tz-stsmm 

(^Ig0.05g/cni3 ) £ l60°CXfimL&tf<ofim 

U tk&mt LX(DMim¥1M>WA%<by x y 

gg (k;wn-;i/s 8 9 0: mm&$&m) 55sa%& 
immffifmftt.LX(Dfmi/- b (mm o.ig/ 

an3) &#fc 0 

[0 0 3 8] ±|E«i/- hSr±T*^^ST-m 
K^T*feii^S"ffi^#ffl^Tf:-900°C7;mL, * 

$ffll • Mm/cm2 • hr • mmAq s mfrjjftl<nf&fc$$^kcal/ 
m -Hr-°C, fflimgkg/cn.2 , #?Lgj^«i:i2A°U 
-^-K<7)^|»T;Qcin;^T|B|liT-fe^) £$I£Lfe 
S-l (^©Nol) lZ^t^^m=.o 

[003 9] 

[Hi] 



* - 1 



£(6« tfa 


1 


2 


3 


4 


5 


: Kjf* 1 it m 


40 




10 




50 






40 




10 






5 


5 


50 


50 


3 




55 


55 


40 


40 


47 


(mi) 


0. Z 


0. 2 


0. 25 


0. 24 


3 




0. 52 


0. 53 


0. 45 


a 47 


0. 65 




15 


22 


25 


27 


IE 


( nl, (G/ci*. br. mAq ) 


2500 


2800 


3200 


3400 


1400 




5. Z 


5.5 


4 


4. 3 


T. 2 




120 


150 


100 


120 


250 




0. 05 


0. 04 


0. 06 


0.05 


0. 03 



[0040] mmz 

mm 1 \zm&mm.i$ 1 n mx^-A- mt>u & 
/&o)\z*jf-mmmm (±ws^m^m eft*. 

X. IffimtfS MmT*^-A-gft7^0g/ni2©t^yf- 



mm 1 tmmzLxwmmmmjwmmzwkL 
[0041] msma 



7 

mm (*MJfzffi&£tm) iom&% (mmt lx 
jum ( h ^mm^Mm. o . ^--^ x 3 mm) 50 

(MK^^UTtt, 83.3fi*%) ££l§rttf>« 
II (OlA-)lS 8 9 0: .^^K^tt^) 40fi*%& 

mm^xmm^-h (mm o.7 g / C m3 ) &^ Co 
ws^w&mzwmLtz. m^t-mmmmm* 10 

3) 

[0042] mm&tt 

mm®! 3 (CSW-Siitf^ 1 (i mT'^-A- @tf #50 g 

asm 3 1 mmiz hxmmwmmjwm®L*wk l 

m-i (^*©No4) izB-r^^mtco 20 
[0043] mmrns 



#[HPP 1 1 - 1 8 5 7 7 1 

8 

mm (±M%*ffi&mm) 5oa»% lx 

;«l (H*WK« 0.5T---;bX3mm) 3 

ma% mmtLxtt. 5.7S*%) tz&timm 

(FiS;S0.05g/cm3 ) £ 160°CT«U^&*Pi± 

u m&fflt. LX(Dmtimm^>m&.%(D 71; 

II (K)IA-)VS 8 9 0: ^&^£*±§g) 47fi4%& 

mm^xmty-h (mm 0.7 g/cm3 ) £# fco 
M^fci t>*^t^tt, h^m 1 i: mmiz Ltwt 

5) iC^-fS^*^ 
[0 0 4 4] HS£#!6 
H^M5 iCfctf-Si&ilW 1 ^ mT*^- A- §##50 g 

T, $$tfi# 3 MmT^^-stt^sog^^fc^^- 
mm 5 1 mmiz bxm*mm&?injMmzmk l 

m-2 (^(DNo6) ICSmSH^ffc, 
[0 04 5] 

m2) 



*Ss« Na 


6 


7 


8 


9 


1 0 


iSStfUSje : KyfJI 1 tttn 




40 




60 






50 




40 




50 




3 


20 


20 








47 


40 


40 


50 


50 


(ma) 


3 


1.6 


1.5 


0. 19 


0. 2 


Kifi* (g/ci') 


0. 62 


0.5 


0. 52 


0. 6 


0. 58 


¥^aaa (Mm) 


18 


18 


20 


25 


28 


( Bl. SS/CB*. ir. MAq ) 


1600 


3100 


3200 


2100 


2300 


( kcal/aSr. t: ) 


7. 5 


5 


4.5 


6.5 


5. 8 


0Stf5Sffi( kg/cm') 


230 


180 


130 


220 


250 


iSiIl^c / ^» l '- 4 '- ,H, 


0. 02 


0. 05 


0. 04 


0.03 


0. 04 



[0046] mmw? 

ffim&t 1 (i mXK-Ji- gtf #50 g/m2(7)t:° v 

mm (±m*m,mm) wmm% (vmwuhx 

It, 66.7S*%) SM4timtf5WA%e>tfV^T- 
(B^mm^m, 0.5^--;i/X3mm) 20 
fi*% (?Mfat.LX&. 33.3fifi%) tZ^pmk 
(FiSBS0.05g/cm3 ) £ 160°CT-M&L£tf P>7)ffl± 

l, %t^nhbx(Dm\jmiM>m&%^y^j~^m 

II (K)W^-JUS 8 9 0: mffiX^m) 40fii%?: 

m&zaxsmis-v (mm o.7g/cm3 ) *%t- a 
m&&&t$mm\$m\z. mmimmizhxmm 
mimwmmtwkbti* mbntzmmmm* 



7) izmnummt^ 
[0047] mmwis 

mmm 1 \z&v&mmi$ 1 n mt^-A- a^so g 

X, »H1#3 amX"<-A-Uttm0g/ia2(D\iy?- 

mmi hmmzLxmmmimMWim.*wkL 

tz6. m-2 (^*<z)No8) izB-tmmzmt^ 
[004 8] mmm 9 m?m 2 imzmmoymmo 
mmm) 

mm (±m'*mz^m) 5os4%ic mtmt i> 



9 

S 8 9 0 : ffflf&H^£tt$g) attJ^Sr^ftiB^a-ftfe 

(^m^o.7g/an3 ) gg&u tmmKb 

feLfctZZ. m-2 (^#<Z>No9) (C^1-|g^^# 

[0049] 1 0 (ft m. 2 IC^S^B^©^^ 

9 \Zimz>ffl%mtf 1 mt^-;f- gft#50 g 10 

T, iiMtf 3 m mT"<- A- Stf #50 g /m2<Z)t:°y 
&£Htiffl£ (*IS#:*^£*±§iO &Mv^d6tfM±» H 

m.-2 (^©Noio) \z7T<r&%k*mt=. a * 



1 1-1 8 5 7 7 1 

10 

[00503 nami 

Wm&ft 7 m mT'^- A- @tt#50 g /m2tf) PAN^ 

- -;i/X 3 mm) 5 «*% £ £^ttf>» (iSSf^O. 05 g 
/cm3 ) £ 160°C-C«L^^^iDffiL, ^#J£LT 

8 9 0: mm&&m£) 55SS%£^3irC^> 

-h (f^?s o.7g/ctn3 ) mt-o m&&&tf%mt 
tmix mmmimmzLxmnmiim^nmm 

mfe^t-hZ.7>, $k- 3 (^|PfJ<Z)Nol) tc^-r^ms^ 

[0 0 5 1] 
[3g3] 



m. — 3 



*«S« Ma 


i 


2 


3 


4 


S 


&*«J6 : PANJS7 »m 


40 


10 


50 


40 


50 




5 


SO 


3 


20 






55 


40 


47 


40 


50 




0. 2 


0. 25 


3 


1. 5 


0. 19 


»«« <g/CB>) 


0. 63 


0. 44 


0. 66 


0. 52 


0. 62 


¥*?£l?LS (urn) 


35 


40 


30 


28 


38 


( Bl, m/cm '. fir. »Wq > 


2300 


3100 


1500 


3000 


2400 




2. Z 


1.5 


Z. 1 


2.5 


2.8 


BW5&*( kg/cn') 


130 


90 


160 


120 


180 




0.25 


0.2 


0. 15 


0. 16 


0.23 



[0 0 5 2] it$eM2 30 
mm@tf 1 n mT*^-A°- @tf #50 g / m 2cD P AN^ 

mm c*u85£3ttSD iow&%£, immm^m 
m>(D#v^xTjmm (Bwmm&Mm^ o.5f* 

n-;bX3mm) 50WA%£ Z*3;tit>Mft (mmo.Obg 
/cm3) £ 160^T«L&tf£/jnl±U ffiismULT 
(DimWM1M>WM,%(Dy x J -;i/iflg (X;i/A-;i/ s 

8 9 0: mm&mm) Aomm%^mm^x^y 
-h (mm o.7 g /cm3 ) mt=.» m&t5£&nmit 
ymte. m.m 1 1 mm\z Lxmmw&m^mm& 
zwmLtc* mftmmmmmmmnmz 40 
mfeLtztzz, m-s (^©No2) izjxt'^zm 
tc 

[0053] ttfima 
mmZtf 7 fi tnt?^- A- @##50 g /^(D p a n&k 

mm (n\;m.£mi) wm&%t, mimm^m 

--;bX3mm) ZW&%£*f;$SVMfo (^S0.05g 
/cm3 ) 160°CTML&#£M±b, ^#J£LT 
(Dm\M^1M>mM?/oV>7 x y (K;w\°-;b s 

8 9 0: ilfc^Mt^) 47fi*%&^i&$-y:T^i/ 50 



-h (.mm 0.7g/cm3 ) ^ffc 0 MB5cfeit>*^b 

H£sm i i: mffiiz LTmmmLmmmmm 

m-3 (^tp®No3) (C^M^^f 

[0 0 5 4] mwH 

mmm i n mx^-n- mttso s p a 

x-;i/X3mm) 20fi*%ilS:^fi^K^ (fg&g0.05g 
/-cm3 ) 5: 1601C-T?7^t^7!)^itIJEL. *§£#J£ UT 

8 9 0: ^S^^TO 40fi*%S:^!fe$i±T^i/ 
-h (.mm 0.7g/cm3 ) $;#7l 0 ^fcj;7j:^b 

^ti, i t mmiz LxwMmmmmLwmm 

[0 0 5 5] t\M®}5 
mmtf 7 /imT^-A°- a#^50g/m2©P AN^ 



11 

9 o : mm&&W£) 5om&.%*:^fom&2ttm& 
& m®m o.7 g /cm3 ) mmmi tmmzLzm 

[0 0 5 6] ±S3S!Bfr&, ^©cii:^e>*^*t> 

WTlC3>hD-;i/T*$, #*31i&ffi£tfiLhT££ <1 © 10 
[0 0 5 7] 

1 £ «fc aw 2 lcflR6«U3®*MlK«t|c itiK. #*fi£ 

<mifemti& <4ot, *© iwrojBRNNt £ e> u 



*ftgg¥ 11-185771 

12 

5#e>, 3SSS:<£TS*«i fro, MxJl 

mft*m>sMw&izmzimMmmmmMmm 

[0 0 5 8] *£, M#S3tC#S^©jTOm?lfiffl# 



